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The thermochemical study of hydrogen bonding of organic solutes in 1-methylimidazolium bis
(triﬂuoromethylsulfonyl)imide ([MIM][NTf2]) was carried out. Activity coefﬁcients at inﬁnite dilution of organic
compounds in [MIM][NTf2] were measured by gas-liquid chromatography at different temperatures between
303.15 and 343.15 K. The solution enthalpies of organic solutes in [MIM][NTf2] were determined from the tem-
perature dependence of activity coefﬁcients in the same systems. Solution enthalpies of solutes (propanol-1,
meta-cresol, acetone, acetonitrile, diethyl ether, tetrahydrofuran, dichloromethane, trichloromethane, pyrrole)
in 1-butyl-3-methylimidazolium bis(triﬂuoromethylsulfonyl)imide [BMIM][NTf2] were measured by using
high-precision solution calorimetry. The hydrogen bond enthalpies of organic solutes in [MIM][NTf2] and
[BMIM][NTf2] were calculated using a previously developed method. The hydrogen bond enthalpies of organic
solutes in the protic ionic liquid [MIM][NTf2] were compared with the values in the aprotic ionic liquid [BMIM]
[NTf2], as well as with those in the molecular solvent pyrrole. The hydrogen bond enthalpies of proton acceptor
molecules in [MIM][NTf2] differ signiﬁcantly from zero unlike in [BMIM][NTf2]. Hydrogen bond enthalpies of pro-
ton acceptor molecules in [MIM][NTf2] and pyrrole are close.
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1. Introduction
A new class ofmolten salts known as ionic liquids (ILs) is among the
promising novel materials for the chemical industry. The interest in
ionic liquids is due to their properties: negligible vapor pressure and
wide temperature range in the liquid state. However, mostly the aprotic
ILs (AILs) have been in the focus of contemporary studies. Only recently,
thermodynamic studies with few protic ionic liquids (PILs) have been
performed [1–5]. PILs can be used as electrolytes for batteries [6,7], as
biosensors [8], as anticancer agents [9,10]. The quantitative evaluation
of intermolecular interactions in organic solute/PIL systems is a key fac-
tor in allowing the application of protic ionic liquids to different tasks.
However, intermolecular interactions of dissolved molecules in PILs
not have been studied in detail. Moreover, an important question
“how much different intermolecular interactions in PILs, compared to
AILs” should be elucidated.
Activity coefﬁcients at inﬁnite dilution, γ1, 3∞, provide signiﬁcant
amount of thermodynamic information required for an assessment of
intermolecular interactions of organicmolecular solutes in ionic liquids.
For example, activity coefﬁcients γ1, 3∞ of 54 solutes at different temper-
atures in PILs with common cation containing acidic hydrogen were
measured [11]. It was demonstrated that the separation/extraction
selectivity of PIL was lower than those of conventional solvents and
AILs. Shukla et al. [12] studied the polarity of PILs containing protic
anion by using the multi-parameter equation (Kamlet-Taft-Abboud). It
was shown that the acidic and basic properties of PILs are stronger
than that of AILs.
The new tool for the analysis of intermolecular interactions of sol-
utes in the solvent was proposed previously in [13]. This approach per-
mits evaluation of the various contributions of intermolecular
interactions to the thermochemical solvation parameters. This approach
was successfully applied in the recent past [14] to the solute/AILs sys-
tems. Also, it was shown that the contribution of a dipole moment of
the solute molecule into the solvation enthalpy in three ionic liquids is
negligible [15]. Moreover, it has been demonstrated that solvation en-
thalpies of aromatic solutes in 1-butyl-3-methylimidazolium tetraﬂuo-
roborate [BMIM][BF4] can be calculated using an additive scheme [16].
In [14] the equation for the quantiﬁcation of hydrogen bonding en-
thalpies of organic non-electrolytes in AILs was proposed. It was
shown that hydrogen bond enthalpies of proton acceptor molecules in
AILs are close to zero. On the contrary, the hydrogen bond enthalpies
of proton donor molecules in the same AILs are different and strongly
anion dependent [14].
In this paper, the hydrogen bond enthalpies of proton donor and
proton acceptor compounds in the protic ionic liquid 1-
methylimidazolium bis(triﬂuoromethanesulfonyl)imide [MIM][NTf2]
were derived with the help of experimental activity coefﬁcients γ1, 3∞.
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